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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Box PATENT APPLICATION February 4, 2000 

Assistant Commissioner for Patents SS =S 

Washington, D.C. 20231 ^ 

Sir: 

This is a request for filing a X continuation or 

divisional application under 37 C.F.R. 1.53(b), of pending prior 
reissue application: 

Serial No. 09/064. 765 



Filed on April 23, 1998 

Of Hiroshi ONISHI et al 

Entitled AUTOMATIC TRANSMISSION CONTROL 
SYSTEM FOR AN AUTOMOBILE 

Examiner: M. ZANELLI 

Group: 3661 

Batch No: 



1. Accompanying this order is a true copy of the 
prior application as originally filed. 

Total pages 17 including 20 sheets of formal 

drawings. Figs. 1-21C. 

2. New formal drawings are being filed herewith 
consisting of sheets, depicting Figures _ 



3. Declaration and Power of Attorney: 

a. Newly executed (original or copy) 

b. X Copy from prior application 

i. Deletion of Inventors - signed 

statement attached deleting 
inventor (s) named in the prior 
application 

4. Incorporation by Reference: 

The entire disclosure of the prior application, 
from which a copy of the oath or declaration is 
supplied under Box 3b, is considered as being 
part of the disclosure of the accompanying 
application and is hereby incorporated by 
reference therein. 



X 5. Cancel original claims 1-11 . 

6. Small entity status: 

a. A small entity statement is enclosed 

b. A statement of small entity status 

{copy attached) was filed on 

in the prior application and 

status as a small entity is still 
proper and desired. 

c. Is no longer claimed 

X 7. Preliminary Amendment is submitted herewith. 

X 8. The filing fee is calculated below: 

CLAIMS AS FILED, INCLUDING ANY CLAIMS 
CANCELLED OR ADDED BY PRELIMINARY A MENDMENT 

Basic Fee $345 $590 

Total Claims 3 - 20 = 0_ x 9 = $ 18 = $ Q 

Ind. Claims 3 - 3 = 0_ x 39 = $ 78 = 

Multiple Dependent + 130 = $ 260 = $ 

Claims 

Total $ $690 

9. Please charge my Deposit Account No. 05-1323 

(Docket # ) in the amount of $ . 

X 10. A check in the amount of $ 690.00 to cover the 

filing fee is enclosed. 

X 11. The Commissioner is authorized to charge any fee 

which may be required under 37 CFR 1.16 or 37 CFR 
1.17 or credit any overpayment to Deposit Account 
No. 05-1323 (Docket # 3R1 TO/41092CO ) . 

X 12. Amend the specification by inserting before the 
first line the sentence: — This application is a 
continuation of reissue application Serial No. 
09/064.765 filed 23 April 1998 .— 

X 13. Priority of Appln. No. 3-319205 , filed in Japan 

on 3 December 1991 is hereby claimed under 35 
U.S.C. 119. 
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14. A certified copy of said priority document was 
filed in application Serial No. 07/985.199 on_3 
December 1992 . 

15. The prior application is assigned of record to 

Hitachi, Ltd. 

16. The power of attorney in the prior application is 
to: 

Martin Fleit, Reg. No. 16,900; Herbert I. Cantor, 
Reg. No. 2 4,392; James F. McKeown, Reg. No. 
2 5,406; Donald D. Evenson, Reg. No. 26,160; 
Joseph D. Evans, Reg. No. 2 6,269; Gary R. 
Edwards, Reg. No. 31,824; Jeffrey D. Sanok, Reg. 
No. 32,169; Richard R. Diefendorf, Reg. No. 
32,390 and Paul A. Schnose, Reg. No. 39,361. 

X a. The power appears in the original 
application papers in the prior application. 

b. Since the power does not appear in the 

original application papers, a copy of the 
power in the prior application is enclosed. 

c. Attached is a duplicate of a Supplemental 

Declaration which was filed in the prior 
application to overcome informalities. 

X d. Address all future correspondence to: 



EVENSON, McKEOWN, EDWARDS 
& LENAHAN, P.L.L.C. 
1200 G Street, N.W. 

Suite 700 
Washington, DC 20005 

17. Forms PTO-892 and PTO-1449 listing prior art made 
of record in the prior application are attached. 
A copy of each of the listed references should be 
available in the prior application file. 



18. 



Return Receipt Postcard. 



19. Other 



Respectfully submitted. 



Gary R(j Edwards 
Registration No. 31,824 
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Fax: (202) 628-8844 
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Attorney Docket: 381TO/41092CO 
PATENT 

IN THE UMITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: HiRUbHi ONItJHi ET AL, 

Serial No.: NOT YET ASSIGNED 
Filed: FEBRUARY 2000 

Title; AUTOMATIC TRANSMI2CI0N CONTnOL DYGTEM 

FOR AN AUTOMOBILE 

PRELIMINARY aMEMDMEMT 

Bex Mon-Fcc Amendment February 4, 2000 

Assistant Commissioner for Patents 
Washington, U.C. 20231 

sir: 

Please enter the following amendments to the o I aims prior 
to the eKamination of the application. 



IN THE CIAIM3: 

Please cancel all of the claims presently in the application 
and substitute new claims 12-1^ as follows; 



12, Control system for an automotio tranamission with 

torque converter comprising: 

first input torque estimating unit tor estimating an 
input-torque of said automatic tranomiosion using an engine 
T:orque characteristic; 
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Serial No. 

second input torque estimating unit for estimating an 
input-torque of said ctuLuuidLic transmission using torque- 
converter characteristic- 
selecting unit for comparing the ratio between turbine 
revolurion speed and engine revolution speed (Nt/Ne.) and a 
threshold value, selecting one of the estimated values from the 
first input-torque estiiriating unit and the sficnnd i.nput-torque 
estimating unit in accordance with the comparison result, dnU 
outputting the estimated aue seleritp.d an estimated torque 
value, and 

control unit for controlling the auLuitidLic transmission 
using the estimated torque vslnp outputted from the select ing 
unit. 

13. Control system for an dulomaLic transmission with 
torquft r:onv<*rt(ar comprising: 

first input torque estimating unit for estimating an 
input-torque of said duLoiiiaLic transmission using an eng.ine 
rnrque characteristic; 
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second input torque estimating unit for estimating an 



input-torque of said duLoinatlc transmission using torque- 
c.nnvftrter characteristic; 



revolution speed and engine revo.mtion speed (Nt/Ne) and a 
threshold value, selecting the estimated value rrom the first 
input-torque estimating unit whe^n the ratio (Nt/Me) is not 
smaller than tho thrcohold and selecting the eaLiiuated value from 
the second mput-torque estimating unit when the ratio (Nt/Ne) 
is less than the threshold, and ouLpuLlinq the estimai;ed value 
selected as an estimated torque value; and 

control unit tor controlling the automatic transmission 
using the estimated torque value from the selecting unit. 

14- Control system for an automatic transmlR.=5i nn uith 
torque converter comprising; 

fir.'st input torque GStimating unit for estimaiinq an 
input-torque c-onveiler comprising: 



selecting unit for comparing the ratio between turbine 
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second input torqup. Rstiroating unit for estimating an 
input-torque of said automatic transmi:ssioii using an engine 
torque character! sti r; 

storing unit for comparing the ratio between turbine 
revolution speed and engine revolution speed (Nt/Nfi) ;^nd a 
threshold value, and memorizing a deviation of the estimated 
values from Lhe lirat input-torque estimating unit and the second 
input -torque estimating unit when the ratio (Nt/Ne) ia Itisa than 
the threshold; 



calculation unit ror comparing the ratio between 
turbine revolution speed and engine revolution speed (Nt/Ne) and 
d threshold value, and calculating :in estimated torque by 
correcting the estimated value from the fixsL input-torque 
estimating unit using the calculafRd deviation when the ratio 
(Nt/Ne) is not smaller than the threshold; d[id 



control unit for controllj-Jiy the automatic transmission 
using the estimated torqnp value from the selecting unit. — 
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Entry of T:he amendment.*! to thi* specification, claims and 
abstract before examination of the application is respect. fnl 1 y 
requested, The.sa rlaims have been amended to remove multiple 
dependencies /These claims pdLeutably define over th(a art of 
record. 

If there are any questions regarding thi.s Preliminary 
Amenrimftnt or this application in gsncrol, a telephone call Lo the 
undersigned would be appreciated since tniF! .shnnld ©xpedito the 
prnsecution of the application for all concerned. 

It is iespecLfully requested that, if npcessary to effect 
timely response, this paper be consxdered as a PeLiLion for an 
Extenaion u£ Time sufficient to ettect a timely response and 
shortagss in other fees, be charged/ or any uverpayment in fees 
be credited, to the Account of P.venson, McKeown, Edwards & 
Lenahan, P.L.L.C, Deposit Account Ntj. 05-1323 {Docket 
4381TO/41092RE) . 



EVENSON, McKjtUWN, EDWARH.S 

& LENAHAN, P.L.L.C. 
1200 G Street, N.W., Guite 700 
Washington, DC 20005 
Telephone NO. : (202) 628-BRnn 
Facsimile No. : (202) 628-8844 
GRE : Icms 



Respectrully submitted. 




GaLy R A Edwards 
Registration No, 31,324 
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Attornfty Docket: 



381TO/n092CO 
PATENT 



TN THE nMTTED STATES PATENT AND TRADEMARK OFFICE 

Applicant: HIROSHI ONISHI ET AL. 

Serial No. : 09/498,856 
Filed: FEBRUARY 4, 2000 

Title: AUTOMATIC TRAKI?;MISSI0KI CONTROL SYSTEM 

FOR AN AUTOMOBILE 



SUPPLEMF.WTAL PRELIMINARY AMENDMENT 



Box Non-Pec Amendment 

Assistant Commissioner for Patents 
Washington, u.c y^)?^^^ 

Sir: 



July 7, ;^nno 



Please enter the follgwinq amendments to the r.laims prior 
to the examlnarinn of the application. 



IN THE CLAIMS ; 



Plsase substitute the following Cldims 12-14 for Cla.1ms 12- 
14, submitted in the freliminary Amendment dated February 4, 2000: 

. Control .qy.stRTn fo r an automatic tranamiasion wf I h 

torque converter comprisino: 

first input torques estlrurfLina nn1r for estimstina an 
inpaL- torque . of .sa^d automatic transmission urging an e^noin^ 
torque characteriiitje; 
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second input torque CGtimating unit for estimaiLliiu an 
input -i; or que. . of said automatic tran.'^mi <!:?;i nn ugino torgue- 
convertor charactcrigtic / 



gclcctina unit for comparing the ratio beLweeii tu rbine 
revolution softed and enainR riqvol ntion spsQd (Nt/Ne) and a 
threshold value, aelecting onft of the estijndLad values f r om the 
■first inpnt-toraup. est i mating unit and the second input-torauc 
eatimatincr unit in accordance with Lhe (juitioaris on res ult, and 
outputtinfl the ft?:rTTnatpd aue selected as an estimated torque 
value, and 



cqntrol unit fui. cuuLxollinq t he autom atic transmisai nn 
niing thp estimated torque value outputted from the selecting 



13 . Control avaUtjin for a n auto matic tran , smi3si on with 
tnrmie convert i^r comprising : 



first input t orque estimating unit for estimating An 
input-toj.uua ul aaid automati c transmission n.gina an gnaine 
torque characteristic: 
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second input torgus estimating unit for estimdLlna a n 

input torque of said duLomatic transTni ssinn n.Rina torauQ- 

ccnvert.e.r r.haracteristic: 



revolution spesd and eng ine revolnflon snped (Mt/Ne^ .gnd n 
thrfa.shnld value, select ing the estimated value £i<jm t hs first; 
input-toroua eMLimatina unit wh an t.hP ratio (Nt/Ne) la not, 
.smaller than thg threeho ld and selectincf the eiaLima r e d vaUj^ trom 
the ssuuud inDUt- Lor oue estimatjnn unit when the ratio (Nt/Ne^_ 
i.g lass than the thresho ld, and outputtiiiu Lhe e sr lmatfid va I hp 



5electi:id as a n es timated torgus value; and 



COnt rol unit tor r.nnt r olling the automatic transmission 
using the estima ted toroue value riuiii the sele cting unit. 

il^ Control — system for an dul.omar.lr transmis.si on with 
LcjJL-uue co nver ter comarisingr 




■qpTpcting unit for comDa r,inq the ratio between t ur bine 





first input to-raue estimating unit for eatimatinu an 
input- torquQ converter compilaijiu : 
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.second input torque estimating unit for estiiTiaLlnu an 
input-torque of said automa tlf: transmission iifiing an engine 
torffliP characteristic- 



storing unit for comparing the ratio belween tu rbine 
revoluLlori speeq and enainft rRvolnl-in n speed fNt/Me> and n 
threshold valu e., and momoriging a deviation ul Lhe esrimarpd 
vdluea from the first inpur-torgnp ft.gtimatinq unit and the second 
input-t orquQ astimatino unit when the raLio (NL/N e) i s less than 
the thr eshold; 



calcnlarinn unit fo r comparing the ratio betw<»^n 

turbine revolution apee d and engine levulution SPe ed fNt/Nel an_d 

a thresMId v&Lup.. and calculating an estimated torque by 

correcting the estimat ed ^alua from the first inpnl-.-i-nrgnra 
estimating unit nsing the calculat ed deviation when the ratiu 
fMt/Nc) is not smaller than Lhe Lhres hold: and 

control unit for cufiirolling th e aucomaric transmission 
using Xfie e.^tlm at^jd torque value from the aclectino unit. — 
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Entry of the aiuttudments to the r: I aims before examination o£ 
the application is respectfully requtsii Led. These r.laims 
patcntably definti over zhQ art of record. 

If there are any questions regarding this DupplernejiLal 
Fre.l i mi nary Amendment or this applicdLion in general, s telephone 
call to iha undersigned would be appreciated since this should 
i;>-;cpedite tha prosecution of the application for aTT concerned. 

It is respectfully requeiLtd that, if necessary to effect 
a timely response, this paper be considered as a PetiLioii for an 
F.vtension of Time sufficient Lu effect a timely response and 
shoiLdc?es m other fee.s, be charged, or any overpayment in fees 
be credited, to the AccouuL of Evenson, McKeown, Edwards & 
Lynahan, P.L.L.C, Deposit Account No. 05-1323 (Uocket 
#381TO//11092CO) . 



EVENSON, McKBOWN, EDWARDS 

S LENAHAN, •P.L.L.C, 
1200 G Street, N.M., Suit© 700 
Washington, DC 20005 
Telephone Mo. : (202) 628-8800 
t'acsiini 1p. No. : (202) 628-8844 
GRE ; kms 



Respectfully submiLted, 



Gory R| Edwards 
Registration No. 31,824 
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AXJTOMATIC AUTOMOBILE 
TRANSMISSION WITH VAIUABLE SHUT 
PATTERN CX»nnROLLED IN RESPONSE TO 
ESTIMATED RUNNING LOAD 

BACKQROUND OF THE INVENTION 

The jnxscat invention relaxes to tnatsnusstoa coatrol 
systemc for automoiMles. 

A piior-an ccstisffiission control system for an automobOe 
is so conntucted tbat a vducle speed and a throole vstvc 
opemag arc sensed as electric signals, and tbat s predeter- 
mined shift gear coiicsponding to the coirent value* of the 
vehicle speed aad the tbroOle valve evening Is selected on 
tbe baKS of a shift pattern wfaidi is picset. with the veMde 
speed snd the tfaiottie valve opentoe ^ variables. H«^, a 
I^oiaUq' <^ 8U(ai shift pmtcrns are set befoidifind, and one of 
tbem is seSeaei by the manipulatioa of die dtiver of the 
automobile. 

In Mixabet ixmaaaixoB conbo! system, the shift patterns 
are automatically selected and changcd-ovcr in acconiance 
widi flie driving inieraticni of the driven 

Hie control of a tranamiasion in the prior art is sudi that 
a |»edetennined gear poritioa conespoodiag to the coneat 
valiaes of a \tiuciB ^peed and a throttle valve <q>eoing is 
sdeeted oa the ba^ of a shift p*ttezn wMdi ia pieset. with 
the vducle ^>eed and die ihrotzie valve <^pe&ing as vanities. 

Ta addition, the ofSdal ggaenc of Jqnoese Fatets Aj^li- 
c^ioa Polfljcadott Nol 45976/1988 disdoses a te<^m^ 
wlieteiii a torque is evaluated from die pressure of an intake 
pipe, and a ttansimtaion gear csito [(jc^jo. of an mtemal 
ooBobostios cxtgiiK:)/<vidiiclc speed)] is deienained fiom tfac 
iaxqat. 

These methods have made petformaig an exact shift 
gpcnttioB for tiie SoetuazioBs of drive o^idititna O&aib, 
cspc»aUy to the change <tf a rnnntne lo^ For ellx^^)ie. it 
is oooaideced that the fiiel consamption of die mi&xnobile 
MriB be eidiaooed without spoiiffig die diivtinlity theieo^ by 
iq)diiflineeadier<m a flat road or a gentle downward slope . 
rather than on an iqiwaid sli^ Snch & sldft <^eai&aa. 
however; has heeoofbie been impossible becaiMe of die gear 
shift baaed on only the throale v^ve opening and the veiude 
^leed. 

Besdes,asd>evehicieis]iffaieDed.itbec(HDesimpoits>t ' 
to pjerform tJic shift control ao as to coircspoad to the chsigc 
of acceleialian cfaacBcteiistics dependent upon the wd^ of 
the vehicie in the case of a starting aoceleiation. It is 
therefore considered possible to enhance the fuel conunnp- 
tioQ and to peiform the exaa shift operation conespoQiSng : 
to die drive condiiioDft, in atvA a way that the running load 
and the vehicle weight are estimated, and that the shift 
pattern is c^ianged in accordance witb the vehicle weigitt and 
the lumiii^ load in an accelenuing mode, uinle it also is 
ctooged in accordance with the running load in a deceler- . 
adng mode. 

Since the shift panem is deiennined oa the basis of die 
severd Qrpical drive conditions as stated above, the ptior-art 
tedmiques have been someihnes Incurable of the Osft 
tspea&xx which reflects the drive ccmdituxis exactly. As a 
rcsolt. tbey have often worsened the foa consunqMion. 

SUMMARY OF THE INVENTION 

An object of the present iavwitioa is to provide an 
automatic trsnsmission control system for an automobile in 
which die raninng load of the automobile is estimated so as 
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to perform a shift operation wWch confoxxns to the running 
load 

la order to acconQ>Iuh the objea, an autmnatic oansniis- 
sion coimol syslcm for im autOfflObQe in one aspect of 
pctiormanoe of the present invention, is constructed com- 
prising load coznixiiadOQ means iof cotnpudng die siitomo- 
bUe k>ad; oaQ)ut toique csUinatiQn ntcans for caloilatiztg an 
<»npat tosqne widt reference to die torque cfaancteristics of 
the ddve tiun of &e automobile; rumnng load cstinimioii 
means fiv estimating a running load from the auioffloinle 
load and tbc oat put torque; memory means for storing at 
least two sisft sdieihiles thcrdn; and a shift scfaedule 
variaUe-conttx^ unit which dctermir^ a shift sdieduie of an 
automatic iuuttmi arion of the autoniobQe during actual 
tunning of the auiomnlnlCr on the basis of the estimated 
lunsiag load and the stored ttW&. sdicdules. 

Boadss, in order to perform a shift opetatioa which is 
based cm. not only a niouaing load, but also an estimated 
vehido wci^it of an automobnc, an automatic transnussion 
controi system for an ainoaiabile in another a^ect of 
peritsmanoe of the present mvetUioa may we31 be con- 



cstmuoiag weigbt &>e automc^ilc: tocque estimatioa 
ToesBS for f^tnarfng an outpm torque; accekratioa iiipat 
means for acce{iting an acceleration signal; lumdng load 
cslinuftion meant for citimailng the running load from the 
esiimaicd vehide weight, the estimated output torque and 
die ii^iw «ooeler«toK memiMy nem for miring a {flurali^ 
of ^tift acfaedoiea dierdn; and gear posiiioa detem&oation 
means for selecting one of liie shift Kchedules on the bssis of 
tbc vdride weight and the caunmitwl running load, and for 
^ \ermimnz » fcatr pnniion of an auininati c nmsnritaion <rf 
the autxnnotnle is aocoidawe w& the sekcied shift acbed- 
ule. 

In opec&iaa, the nmning load («id tlie v^dc wei^ are 
egtinnled. and die shift (qienoioa is pczfonned in conforcnity 
widi the veiacle wei^ and tte nmniiig load. TbecefbCB, the 
opiinuil aldft pattern is formed ia accoidance with a driving 
environmcia such as a moumsui path, to enhance the driv- 
abiiiiy of tlie anlonKAile. Moreover, on a flat road, the ftjcl 
consuniption of the auiomcWIc is cn h wim d 

Other otgects, advantages and novel features of the 
pieseot inveadon win beocmie a^axcat firom the following 
detailed dnctipcioQ of lite invcotioa vAiea consideted in 
coiijimctioa wllh The acuunpaiiying drawings. 

BRIEF DESCSUPTTON OP THE DRAWINGS 

FIG. 1 ia a bktdc diagram of a tMft control system whidi 
includes an axiffinatic tiauami siaon oomrol system in an 
endMxtineiK of the present inveaaoa; 

FKj. 2 is a sdmoatic Idodc £agtam showing tiu; hard- 
ware elenaeats of the shift oomral syaem depicted in FIG. I: 

HO. 3 is an exjdanstotty diagram showing the eeisS^ of 
input signals to and output signals from an AT (automatic 
transraisaion) control unit; 

FIG. 4 it a block diagram of a vehicle wdght estimation 
section wfait^ jnduftes v^ncle wdght estimadon means; 

FIG. 5 is a diagram for expluning the time serialization 
of an aooeletalion lasponse wav^orm; 

RGS. AAand 6B are diagrams for explaining armediod of 
starting time serialization; 

FIG. 7 is a diagram for ex{da{aiiig the flow of procestiag 
for the generatioa of & time serialization start signal; 

FiC. 8 is a Sow dsn showing tibe processing st^ of 
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FIG 9 U a diagram for explaining the learning method of 
a neuial neiwork «*ich is used in the vehidc wdghl 
esdmadoa means^ depicted in RG. 4; 

PIG. 10 is a blodc <flagrain of a tfaift control section ^cb 
includes torque convertcr-geneaHed torque estinsaiion 
nusans, engiae^eociated tb«)ue estiinatioii means and load 
estimation means; 

PIGS. 11(a) and 11(6) arc graphs showing an engine 
uxque inzp and a torque converter charactensiic m^, 
respectively; 

FIG. 12 is a flow cbait showing a process for esiimaang 
an accessory torque; 

FIG. 13 is a flow chan showing a ^irocess for cstimaaas 
a torque geneitfod by an engine; 

FIG. 14 is a flow chart showing a process foe estimatiiig 
an output torque based on a loiqne convener; 

FIG. 15 is a fiow <Aart showing a process for esunwting 
a running load uaque from the esomatcd oatpui torque; 

FIG. 16 ia a flow chan showing another method of tlie 
process for estimating the accessory torque; 

FIG. 17 is a schemaiieblodc diagram for explainii^ gear 
position determination naams; 

PIGS. lUa) aad 18{b} are explanatory diagrams showing 
ttoift maps in a method of aUedog shift schedules wluch are 
based on load cstfanation aad vducle wci^ estlmaiion; 

FIG. 19 is a Mock diagram of ta a u tomatic tratBinisKaa 
control sycein being anotber «iiAodiojeat in wbidi a shift 
schedule is conrinuonely varied in consideration of a grade 
or alqjc; 

FIG. 20 is an cjtplanaHKy digram rfiowing a shift map m 
the embodiment ilhutntcd in FKS. 19; and 

FIGS. 2Ua), 7X(b) and 2tie) are gia?>hs for explajmng 
how to deddc an accdeiatiai request 

PREFERRED EMBOOIMBNTS OPTOB 

Now, embodanents of the lacsani inveotion will be 
described with icfetence to the diawii^. In the etauing 
dcscilption. an ex{»ession "td»aage gear ratio" ox "gear 
xxao" Shan mean the product between the gear ratio of a 
transmission and that of a final drive. 

The s^iematic ooostructioa of an automatic transmissioD 
eoBtiol system for an amomoWle in one embodtaJcnt <rf the 
presem invondon is iOttStrated in FIG. 1. 

Throttle valve <^JCoing flVO) sensing laeanii 101 *s»es 
a dwottks valve openiag 121 in the automobile, wiw± is 
delivered to vehicle weight estimation means 1©6. mpx- 
generated uwjuc estimation means 1001 and gear positwn 
detensiDSUon nwaas 109. 

Acceleration sensing means 102 senses the accdotfian 
m of tiie automotttle, «*idi is ddivered to the vetacJc 
wd^t estimation means 106 aoA load estimation means 
110. 

Vchiae speed esiang means 103 senses the vehlde speed 

123 Of the amomobae. which is delivered to the v<^c 
weight estimation oicans 106 and the gear poeiaon doter- 
itdn^on means 109. 

Engine cp.m. sensing means 104 senses engine r.p. m. 
("levoludons per minitt^ also termed an "engine speed! 

124 in the automobile, which is <klivered to torque con- 
107 and the 



«iginc-gciiaaied Kwque estimation mesas lODl. Hie UMijac 
convenef-gcnerated torque estunaiion means 107 and tiic 
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engino-genemed toique cstuziaiiaD meaas 1001 arc mixss 
far es^tttsGng torques geoetated by the torqtic cocveitcr of 
the automolule and die ei^e itaeiccf, xe^xx^tively. 

Ttebine cpjn. sensing wciau lOS senses nabinc zp. m. 
(also tenned a *1uibioe «pccd^ m in the amomobilc, wfak* 
is delivered to the uuiqac convetter-geaetated toiqae erti- 

In die veined wdgift e^matioa meam 106. tbc veiude 
weig^ of the automobflc is estimated on the basis of ibe 
throttle vsive opening 121. sxdendon 122 and veiade 
q)ecd m. The estmiated vdiide w^ht 126 is deHvctcd to 
the gear potion detenainBtion mesns 109 and the load 
estimation meaos HO. 

in the twque convener-geoeiiaed toiqoe estinatiasi 
means 107, the torque .generated by the torque convetter is 
estimated from tiw engtjx speed 124 and the turbine speed 
125. The estisiated tctrqatt 1022 geoecated by the toique 
convener is ddivoed to die load cttimatioa means HO. 

) hi the ea^bae-^eiierated toique estiiaatioa means 1001, 
the toiqne genenaed by the etigiiic is *^^tri^nl^t^ fy(^ 
throtdc valve opcaing 121 and the eagjne tpeod. 124. Tbc 
estimated totqne 1015 Ec ae r ai c dby Hit engiius is ddivocd 
to the torque conveftcr-gcnrrarftri tomoe eslimatioa meaos 

; 107- 

In tbe toad estiowtioB meaiss HO, a load totqne is ecti- 
izuted finin the esiiinaied vtAiicIe wdgfat 12<. the esdtaaied 
torque 1022 gCDnsted by tbc totqoe cottvetter. and dte 
accdei^oo 122. Tte c«iiiia»l load tiHijiic 1028 is deiiT' 

> eted to tfao sear poiltiaa&ii»ijjoadao meaas 109. 

M the sear po^don d^erniination nmaas (^diidi is also 
iiie»isfor^)riitgithiftsdiediilesa>eidn} 109. a gear ix>«- 
tion is determined on the basis of dae thnotflc vaJve opening 
121, vdtidc speed 123, vdnde wei^ 126 md load tocqae 

' 102S. Ibe decennined gear pontka 129 is ddivncd lo 
hydtaulic drive mettis 111. 

71x3 hydnuilic diive usHon 111 detemynes the dtiviog 
bydaaibc piesme ttf tile dittch of the autcmatic tzassnus- 

^ sionaiid drives dKCiittdi so as »)G3tri)lidt the detnmiiicd 
gear poaitioa 129. 

FIG. 2 flfoscstes die anrngcmsat of an engiae and dove 
txan aad a cmbtoI ami tbexefor for use in the ombodimeat 
of the jpreaeiK bventim). An engiae 201 and a ti8iismissi«i 
^siqqgly tfaeAT(antoinatictiaiistnisston}coiitioliiait203 
with ngmds 204 and 205 iodicaiive of tfadr fcqxxtive 
tqxxttiBg states. In adcfitiaa, vdUtte sgaals 207 and ASCD 
(aino speed cmistug device) control tmit giEwol* 208 ate 
ii^tn to the AT ooBCKd unU 203. bi the AT ctnttol imit 203. 

, a gear position is d^ornuned from die reoeivodngiuas so ss 
to deliver dnft instruction signals 20( to tte ttansmisaoo 
202. 

HG. 3 iHostrates tbc details of the signals shown in PIG. 
2. Signals 304 thiu 307 in PIG. 3 conespood to tiie oigise 
ou^ signals 204 in Fia 2, while signals 308 fcra 310 
conespood lo the transmissioa oiiQ>«c cgnal^ 205. Rfij^d cs ^ 
signals 311 thru 314 ctaiespcmd to the vdtide signals 207, 
>»1jile signals 315 and 316 coiro^pond to liKASCD control 
unit signals 208. -On Ac odier hand, signals 317 thru 321 
cotie^ond to the AT control unit signals 206- In Fia 3, die 
ii^ul annals 304 ~ 316 are sjqjiSicd to an AT contitrf unit 
301 ttroo^ an Siqwi signal prooesMng onit 302. Further, the 
oo^xit signals 317 - 321 fam fljc AT contnd rant 301 are 
delivered through aa on^ signal processing «mt 303. 

In the ineseia inveoiJtti, a vdiide weight ««tiii«rtng 
method utilizes the feet thtf the v^de acodctatioa and the 
vdiidc speed, whidi arise wl^ the driver of the amomobile 
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bas depressed the accdcarator pedal ihereof. differs depend- 
ing upon the velaclc wci^L Thus, the vchidc wactii » 
recognized from an accoleraring response wavef<»in- With 
this method, the cost of the control system is not increased 
by the use of a sensor for tn<M*uring the vehicle wei^ and 
the vdilclc weight can be cstimaicd with a precision saiis- 
faaoiy for the shift control of the ainomatic tiaasmission. 

PIG. 4 is a detailed Uock diagram showing an example of 
the vehicle weight estimation means 106 depicted in FIG. 1. 
In FIG. 4, accdMHtion sensing means 401 delivers an 
acceleration signal 411 to tinw serialization means (»ccd- 
cration input means) 465 and time seriaKitaiion si2«. signal 
gencraUon means 404. Vehicle speed sensing mesns 402 
delivcrt a vrfiide speed signal 412 to the time seriohsfiJion 
means 405. TVO soosiog means 403 delivers a thiottie valve 
opening signal 413 to the time serialization moans 40$ and 
the time soializfltion start signal generalion means 464. 

Hie time serialization start signal generalion means 404 
monitors both the sigozds of the aocclerattion 411 and the 
thiottie valve opening 413. and it sends a signal 416 to the 
time serializsttion means 4<K to start time serialization when 
ibc accclcraJion has risen owing to the driver's depressioa of 
the accelerator pedal, in other wtffds. in confbimity with the 
accclcaadng response wavcfonn. 

Upon receiving the time serialisauon start signal 411, the 
time serialtzation means 405 time-serializes the acccleraaon 
411, vehitie ^>eed 412 and throaie valve opening 413 so as 
to deliver tiroe-serisfl signals 414 to waxti vehicle weigtit 
estimaiioa means 406. Tho nenral vehide wdgfat estimation 
means 406 esdmates the vehicle wdght on die baris cf the 
received time-send signals 414, and deHvers an esomatcd 
vehicle wei^t 415. 

PIC. 5 is a diagram fot explaining the time seriahMtion 
of the sccdemias itsponses of the accdMation. vehicle 
spec<i and throttle valve opening- The time soriaUzatioa is 
started at the point of time tso at which tho aooderatioo has 
exceeded a predctcrmiDod threshold value octh. Tbeo. the 
aoooleration, vehide speed and throttle valve opening arc 
sampled at regular intervals of At, 

The reason why &c threshold vahJe is set for the accel- 
eration will be doddated with reference to FIGS. 6A and 
6B. In a case where a ttaeshdd valtie is set for the throttle 
valve opening for the pcipose of the time seriaUzation in the 
accclostiag mode and where the sampling is initiased in 
syncfafonism with the rise of the throttle valve opemsg. the 
rise of the longitodin^ accdoarioa (the accdezaliaa in the 
longitudinal cfitecdon of the body of the automobile) 
becomes discrepant because of an individual dlffereoce 
involved in the wzy the driver depresses the accekrator 
pedal. In order to diminatc fee discrepamgr, tiie threshold 
value is set for the accelaation, and the sampling is Kaited 
when the accderafitm baa exceeded the threshold vahie. 

FTG. 7 illustrajes the procedure of *e processing of the 
time serialization start signal generation means 404 shown 
in FIG. 4. First, the dosiire of a throttle valve is confirmed. 
Subsequently, the opening of the throttle valve rises and 
exceeds the preset threshold vahie. Thereafter. ti»e time 
serialization is initiated when the acccl«atioa has exceeded 
the threshold valne. 

FIG. 8 inostiates the flow of that proceasiag of the time 
senalizacion start signal genersrita means 404 whidi cor- 
responds to FIG. 5. M«e spedfically, whether or noc the 
throttle valve is dosed is diectod at a sK^ 801. When the 
ihrotde valve is dosed, the processing flow proceeds to a 
step 802, and when not. it returns to the step 80L Further; 
when the throttle valve opening 8 has exceeded its threshold 
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value e«h at tlx; step 802, the processing flow proc^l* Mia 
Step 803, awl wbea not, it tetarns to the step 802. On 
coDdition that the accdaadon a has ooMeded its thicsbrfd 
vaJtte otth at the st^ 803, the processing flow proceeds to a 
step m> CKheiwisc, the processing flow rrtuins to tte 
m Ai the 804. the lime serializatioa start signal 416 
indiHited in FIG. 4 is ddivcied. 

HG. 9 is a diagram showing tbe. ieaming method of a 
neural nowoiic wWdi is used f« the cstiroatiai of the 
vehicle Wight. Referring to the figure vdildc wdght 
estimation means 901 is constrocted of the Rmndhart type 
neural netwoik which consisu of an ii^t layer, an int«- 
me^ate layer and an output Uycr. Each the ttacc layers 



TTH IWI.lCg Wlfc- w *■ ' 

no«rons of the a^accnt layers are coupSed by synapses. 
Signals ate ttamniitted akmg tiie iiyut layer -* the mter- 
mediate layer -^ the output loyet. Each <rf the synapses is 
endowed with a wd^^rt, and the oaqnit stgnal of the cone- 
sponding neuron is muWplied by the of d» synapse 

to fbim the input signal of the next neuron. Each nearcm 
converu tbc som of the ii^ui sigaals into the ootpol signal 
by the use of a sigmoidal functioa. 

The netiiri nctwoik 901 leains OK >^de wdgjn in sudi 
a way that the wsaghis of the respective syaafHcs are so 
altered as to dtninish tise ettor between Ibe tn»e wd^tt of 
the aiMoniolMle and Ifae vdride estimM^fromjbe 
tnptgg of the aocdeottitKl. vtAitje ^)eed and thro tde v^v e 
opeimg. fe txdcr to c<^ with vadous a^>ects <rfd^MHng 
the zkcceleraior pedal, accelerating response waveforms arc 
pievk>iuiy inea««ed by expcrinwas based ob die omc 
Milalteaikm medwd ahown in PKi. 4, wlfite dw vetode 
wdght and the tta«fle vdw opeiaag arc bang cte^ed CO 
tSntkai»it«iiob5k.Siib8cqataifly,»het^^ 
ftaojs <rf the aoodeiaioii. vdiicte ^X5cd ana 
MCidag are imiift » the nettral net»»orit901,*hen% 
iMtite esutnaied wlafc wdghim- Noc^ 
the estitwaed weiiide weight 911 wl* le^tect to tfw tnie 
vdndc wei^ 9U is caicultf ed. 

Weight ahwatioB means 9«2 alteis the wd^ of the 
ixaer-lsyer wiianies to as to diiBMHsh the eaw 913 bctw«n 
the estiin^ed vdilcfe weight 9U and tbc two vrfnde wci^ 
51X As an lagoddun fw altaing the wei^ a bJB±- 
pr^^a^tion algorithm is typicd. but anotoalgoiidun in^ 
wdl be employed. 

fit nnw<ng " estimated iaotdcr to petfonn tbc rfaft 
coiuiol in accorfaijce theiewitk Herein, the ronnmg load is 
evBlumed by estimating an ouqjut toi«iae and solving the 
equaion trf nioti<m on ri>e basis of the estimated eatptA 
torque, the acxriewion aad the estimated vdiide wei^ 

R^iwfit« the torque estitnatioo. there is a medwd 
in wJach the osapi tarqa» is eitimtfed fitan die dip and 
tp jn. (also lenned •W>hition nnii*er° or "spwd^ of&e 
tcnpie converter in aceordance widi torque convener cfaar- 
acteristics, and a method in which it is estimated ftom the 
r.p.in. of the and the openiog of die ftrottle valve in 

accordance with engine torque dhtncteiisticc. 

The estimation method based on d» slip of die torque 
conveiter can esdmate the ouQmt torque precisely when the 
slip of the uwque converter is gresi. that is, when die rasio 
between the levoiotMws (rf the input and of dw tncqoe 
converter is amalL This method, however, exMbus an mfo- 
lior precision in a region vdiete the sUp is amdl, fliat is, 
where the ratio between the input revohidcns and the output 
xevoiutioos is great. 

On the other hand, Ibe estimatioa method based en the 
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tbft -whole operating region of the engino, but it has dw 
problem that torques r^uired fbr c^ietating accessodcs sadi 
as an sir CQndidoDcr caxmoc be found. 

In this embodimem, aocxxrdiiigly, in the re^Ioii wbete the 
slip of the toiqiie converter is great the oa^t torque i& 
esclraated on the basis of the toiqoc convertei; while « the 
same time, the tMqaos necessary for opiating the 8»e8S0- 
lies 80(^ as the air conditioner are csdmated. Besides, in Ae 
region where the slip of the lorque convertEr is srodl. the 
oatptit torque is calcohtted in such s way that the torques for 
the accessories estimated before arc subtracted fiom the 
estimated torque based on &e COgioe. 

FIG. 10 is a diagram fca- explaining the method of 
estimating the ou^nt toixfuc and ftc method of cstimsdng 
the load. In estimating the output torque tern a KutpMi 
geaaated by the engine, an cngiiK cnajiut tor^ lOVS (Jt) 
is derived from an engine totque (ei^ine-genecued 
torque estimation means) 1001 on the bans of a throttle 
valve opening 1011 CTVO) and an engine xevcaution speed 
(or i:p.irL) 1012 (Ne>. Hie vaxsl load (otqoe 1016 (Itoc) of 
the accessories such as the ^ conditioQer is subtracted from 
the engine oaqmt torqve 1015. and the resulting differettce 
is multiplied by the torque ratio 1017 (t) of the locquc 
convener, tiierAy obtaining a turbine torque 1014 (Xtl) 
ba»cd on the engine levoltuion speed 1012. 

On the other hand, in eati mating the output torque from 
the pomp revotvtlon spee6 ot t:p.m. (tmtjicly, the engine 
revolutiim i^>eed) 1012 and tuitHse levcdutlon speed or tp. 
HL 1013 (Nt) of the toiqnfl conveittr, the ratio Nt/Ne 
between the turbine revolutioa speed 1013 and tlie eagise 
revolutioQ speed 1012 it ca k algcd , awJ the esque islo 
1017 and pump torque capacity c oefficie n t lOlX (t) of the 
torque converter are derived from s torque converter-tojtjne 
(jianclerietic map 1002. Tbe pon^ Usqfic cspacify coeffi- 
cient 1018 ctf the torque oonveiter is mottiqjlied by the sqoais 
c£ the mglne iev<dinlon tfxsed 1012. ibeieby obtidniog & 
prnnp toique. Ptntlier, the imnp tocque is imlt^Iied by ttt 
torque ratio 1017. Tben, a tuitnne tetqoe 1019 is al)tsiBed. 

Accessory lorque cstimatian means 1003 txMopares the 
estimated turbine torque 1014 based on the engine and the 
esdmated iUibinctott|ue 1019based on dte torque coBvenet. 
Herein, w^ien the ratio Nt^e between tiie tmi^ie levohnkm 
speed and the engine rcvohitioo speed is smaller than 0.8, 
the estimated aoeessofy tonqoe 101< is ootput so as to flulli^ 
the e r ror be twee n the tmbine oo^xit torque 1014 based cm 
the engine and the tuttilne output torque 1019 based on the 
torque convenec In contrast, when itie rado Nt/Ne between 
the oirHne revolution speed and the engine revolution ^Mxd 
is not smalkrtfaan 0.8, the luest esttniated accesMMy ttogue 
1016 is output 

Here in this example, the output of the accessoty torque 
estimation means 1003 >« changed-over at Nt/Ne =a8. 
However, the vsivc 0.8 differs depentfii^ upon the charac- 
teristics of torque eMtverterc. and a value near the dutch 
point of the pcctinenl torque converter may be set. The 
reason is that the Nt/Ne vidues oontspondiDg to the Jaige 
eiron of the pump torque cqiadty ooeffidntt of the torque 
converter arc bounded by the dutch point 

Tkrbine torque estimation means 1M4 delivers the tur- 
bine torque based on the torque converter, as an estimated 
tadjioe torque vdien the Tatio Nt/No (1021) between the 
tmbine revolution speed and engine revohition speed of the 
torque convener Is smaUer than O.S. and it deKveis the 
turbine torque based on the engine, as m esttraazcd nuhine 
torque when not The estimated tmbine (orgue 1022 (Tt) 
thus produced is multiplied by a gearntfio 1024 (rX Aet^ 
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18 subaactcd ftom the estimated ouipot tofque 1023. 

FIGS. U(a) and 11(1.) fllusttatc an «^gin«««^ 
a converter chartctenstic m^. r«p*cuvciy- The 

LS^oxqoe nuq, in HG. 11(a) indicac« 
3« Tte ^th the thiotxic valve oi«mng setjs 

3 ^Ls- On the fliher himd, the torq«. conv«i«- char- 
ZS^o trap in FIG. U(fe) indic«es Ac 9^/°^^ 
^dty c^cieot^^Kiibe x^tio t of ^^^^^^^ 
^ucs of tfac torque converter, by taJdiig the ratio e of ^ 
and ootpnt «vol«ion. of the lorqne ooavctier on the 



PIG. 12 iUmiraico the flow of F««8l«g of ^ 
accessory torque cttiinatioii it«ms 1003 shown taHG- 
a step ^1. If the »lip c of the torque convcita. namely, the 
^fSSiooed ratioW betw^ ^tlS^.^^i^ 
Bpccd 1013 and the cngiw; icvohnion speed 1012 « 
S.Vischectod««tepl202.Whend»e.lipei.^«^ 
torn 0.8. the pxoccwmg flo* proceed, to a «ep 1^ «a<i 
dUrerene* Tbrr between the estunat^Mtoe 

based on the engine and the e««naied "f»»ni»«^T° 
based on tbe torque coBvertcf is evatoated M Uar = lU - 

^MtiKoext^p 1204, the estim.^ Kee«oty torque 
Scl^^cSd^Ti^c^'ftcc+'fcn/twfacretdeno.e.the 

tofque »«io of the totqoe converter. 

no 13inu«Mtw^flowof»JH«»«for«d«ainiiigtfac 
estiiiuiied turbine torque Ta based m the «^e^^ 

Y»hJ05 of the enghie ievohi!K« 1^ 
Se vdvcopcrii^TVO are read. At &e»e«.n^ 1302. 
dys «igfa« te«ine Tfe is derived from tbc eng« ^quc^ 
SotaraOMi (n*r also to HG. 1K«)) on the bests of the 
Jogfa* revotation speed Ne ««J the throoie^lve opcr^ 
S^At the «bseqoent step tm. the tf^^^"* ^ 
based on fee eagtoe is calculated in such a w^ 
accessory torque T>« is salrtracted ftom die engt^ 
^^^^^i^ Uic r«olting di£fer«n« is rmduphed by the 

lorque ratio I of the torque coavetter. 

FIG. 14 illustrates the flow of a process for obunmiig fte 
esrinuaed turinne torqne Itt based on the tcvototums rt^^ 
^converter. ATHtep 1401. vata« <»f '^T 

iSl Subseqaently, the turbine tevoluiKm speed Nl u com- 
p«cd l3« vchiclcspced Vspandtbedfec^veni&ns tw 
the wheel at a «tcp 1403. At thfi i«ct «^ 140S, thcrf^^ 
. of the torque eonverter U ealcuian=d. «»d .he ^ 
capadty coefficient T and the totquc latio t of ftc torque 
convener are derived from the torque «^««« 
isfic map 1002 in HQ. ^ {«fer also to Kra. A^he 
^h^Lt step 1406. the Utibtoe torque TO m HG. 
10)^ on the torque converter isealoilaiedinsuaawa^ 
that the square of the engine revolunon ^ Ne « 
plied by the pump torque capacity coefiSaeta t. ihereoy 
EbSnii the puii? tntque Tp, whe«npon thelximp torque 
Tpls moltipHSlby the toiqoctatiotof the torque convener. 

Incidentally, in diis process, the mrbine revolution mnv 
ber Nl may wett be ditccUy obtained instead of bemg 
computed ftom the vehicle speed Vj,. in «u* a 
step* 1401 and 1403 arc respertivdy replaced with Steps 
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UOZ and 1404. Mare jpecificaily, the value of tfac engine 
ren*Mion ^pccd Ne is read «l the sap 1482, and tte value 
cf die turiMDc irvotodra speed Nt is wad at the step 1404. 

HG. 15 masaasa the flow of b piooess for bbomtng die 
csdnatted load loiqucTlvfinm the estiinaied oBtpW UMquc 
lb and the accdcraaon a. Wbea«r the jevohHtonnmo c of 
die K>iquc converter b snujUo- liian 0.8 is diecked at « stq? 

1501. Wlwa Ibc rafio e is smafler; the flow proceeds to E «^ 
1562, and vliea not, a proceeds lo a ttq> 1583. At the stq) 

1502. the riHTnatfK? toduDC (ocquc Tt ^ ffl the toibn^ 
torque Tt2 based oa the torque con voter, whcroupon the 
flow proceeds to a step 1504. Chi the oUjo- band, at the step 

1503. ibo fTTimf"^ tmbine tcaqoe Tl is stel at the tmttne 
toKjoe Ttl based on the ca^ne. wbetei^Kw tl» flow pto- 
eceds to the «cp 1504. SubscqiMHly, at ifac siqj 1504. the 
estimated tuitHne UBipie Tt U midtq^ by tiie gear ntdo r. 
thereby obtauaiig fliftcitunaiBd ot«iMa uaquclb. At the ncjrt 
stqjlSOS, dxjociimKed kMidtoiqacTLUcalciJatcdin Eocb 
t w«y that tbe pjodoct among the criai^ vdiide 

M, toe efective nuHns rw «rfd»e wbed and flie acceteaiioB 
a is soMracted 6om the cstimsed load torque TL 

Ha 16 fllnstmet anodier method of evateMiae tocqne* 
reqiMied to the »ccc*soiies- Usi* taahod consists in thai 6k 
lanjueg of the ac«»iode* are set for the iiuavidual device* 
bofe*«**aBd. and that, *iK» the peniQe« device b ■'X>^^^ th^ 
oonts^poodisg value is added. la die figure* the tostjuc of as 
air coaditkmer it tdcea as an cMBiifilc. 

At * *sq> l««l. "ncc = O is act If the «ff coodttkKicr b 
t3N", is ciiedoed at a step IMZ. When the air oooditioaer 
is -^rr, die flow Of the jnetbod proceeds 10 astep MW, and 
vrixs tiot. thepnxseasiBgaf dienediod is ctKled. Attfae sKp 
1693,lbB w^iatiiy tMtpie Tta: is aet atliKC ^- Tic 
wbcro 1^ detiotcs the tODgiic of the air ooiiditiaoet: 

Ibeic ^ QOW be oqdained a cooBol in wfaidi a. afajft 
paQcm is dialled on die bans «f aa esttniated load and an 
csdiiiaied^«dd(^ wdehL HG. 17 is a«iodcdiatt8m<tf ^ 
|ii y rirt o n ^ ur mt oMi ea maps for d c l onihiing a gear poai- 
tkn fiom-tbc rt''*"*^ veUde wci^ and the ntimatrd 
k»d. 

- An npdiifimg speed diance line adocter 1761 xoccives a 
vtiade wc(^si^all7U sndaloadngnallTUasiiTuts, 
sad it ddiven an opdnfting ^Kcd change line 1714 to ^ar 
poaitioo fital-^fettnniBatlan means 1703 as an oaqm. A 
downriaimi« apeed cfaaoga line selector 17<ae receives the 
load nsnal 1712 as anitqan, and k ddivers adownaldfiing 
' ^eed diange line 1715 as an omput. The gear pocitioa 
^Bolr&aBaTaaa&ia n»ms 17(B iccetves a vdade speed 
s^oal 171< and a daottle valve cpeaias ugnal 1717 is 
addidoQ to the ti^whtftine ^>eed dbaxtge. fine 1714 and the 
downshifting ^)eed dmge line 1715. and U dcilvca a ^ 
shift signal 1713. 

FIGS. 18(a) and 18(fi) illuatrstc die coomds based on the 
vcfaido weigh: and tbc load, for opjMft xnd foe downshift 
tcqiecti^ndy. A shift nap as shown in Fia 18(a) is nsed for 
die tqjdiift, while a shiS nuq» as Shown in FIG. Wfc) is med 
for the downslsft 

In die case of die upshift, the Bcar^ boundary fbOowj 
between lines ®. © or @ dqjeodent on die vehkio weight 
and the load moving from line 1 2 -» 3 as sndi ivci^ 
and qsced increase. Cta d» other hand, in the case of the 
downsUfl, tiie ^eed d»nge line moves between lines ®. 
<g) and © as the load ealsges. 

In die case of Ow downslnft, when the daottie valve 
opening (0 + W is small, the speed cliange Kne (S> moves 
towaid die higher velacJc speed V^. Tins is intended to 
^}y engine braking. 
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Altibougfa the gesr ^lift boaadao' is dcteaaiabd from ibt 
vtiiucie wei^t and the nimai^ load in the above cmbocfi- 
nvatt, il nmy wdt be detenniiMal from cmly die tuna^ 

In addition, oltbougti sny of ihc preset gca* »hift botmd- 
adcs is lelectcd in ihe »bove embodiinciU, the gear shift 
boandary tssny well be oondoaoiuly varied on the b»sb of 
the estinuaed load, the vdiicle wfflghi and a jiadc or slope, 
A iD^iod for tbe continuous variation may be socii ttiat two 
gear shift boandarics which do oot intersect each other arc 
and [hat they arc divided imcnially or cxtcmaliy in tbe 
diiection of, for cxanq^ Ifac vehicle speed. Thii method 
will be explained In d«tail below. 

FIG. 19 is « blodc diagiam showing snoihc; co^>odiincnt 
of tbe nuomsdc mnstnisutst control ^stcm for sa fluto- 
nx^e in which the gearshift boundary is detenninsd feom 
the gradient (ss indinadon ao^) and the veMdc veigbL 

TMs system comprise* a gnufccat icstsiaace (hiil-eJiinb- 
iOg icsistaace) calcul^oa unit (load estimatkm s>ean$> 
190X,acoiKiiiaa«is3yvaTisble quantity caIculananuictlM2, 
a coadimoas vaiiaooQ unit 1903. a peUcm-A mrmty y 
1904 and a ^tift ptftem-B nsessasj 1905. The comiiiuoasly 
vaiiatde qoand^ calcoiatioa unit 1902 and the cocjtjiiiv»is 
veriatioa unit 1903 ctmstuutc a shift schedule nri^le- 
cofitrol aaiL The shift patlem-A memory 1904 and the shift 
paocm-B tnemoiy 1905 constitute means for storing shift 



The gpsdknl igsistgoce cal n i lat ioa unit (load csdaatioa 
mBans). 1901 is mpp&od vritfa tix giadieBtO aad ^ vciiiae 
wctgte W, and ii raW^"^ a gradiaxt inar emr at i rtiws.ty 
AL m acx»tdanoe «idi tix fotkrvoag eqaatioa (1): 

wbcrc g deoocea the grsviiatianal accderatioa. 

Ibe COaiaBBataly vaiiable quaniitr calculation taat 1902 
ni Vtiliif<>f B ir^fiiii|»«^^>y CTriaWft fynmtiry Z in aciaM da nce 
with (be fblkmxng equations (3) and (3): 



wbeac y dencNes a gnufieot equivsLcoi cocScieDC. wfajch 
naty well be calculated by the sforcncudoned cqcstxin 



Besides. Ws£ T rp <T K 4'* « a standaid vrhlr.V wcigitf pcevi- 
oosly set «s k defnilt, imd c l ep w -ie a nt a coodsDousiy 
vanaUe qnanti9<xmvcis>on coe^aem. 

The cOQtinuoux variatian nnit 1903 dotemanc* a gtxs 
position in audi a way that a value X iztdicaicd by B(fja6cxi 
(4) below is calrulatcd ftotn the continuot»ly vznable 
quanti^ 21, whereapon the gcw riaft booixiaiy is vari^aly 
obtatoed oa the basi* of the value X and the thioaie valve 
opening as ilfautrated in FIQ. 20. Shift pattens A ind B 
indicated in HG. 20 aie respectively seat fh>m ifac shift 
pattcro-A tneiaory 1904 and tbe tiuft patlem-B mcsnoty 
1905. Tbua, a smocMh shift opeialioa confoaniof vo (be 
gradient is realized. * • 

X = Xl-t(XZ-Xl)2 <*) 

There •wll IKW be exjriaiiicd a case where a gear positkm 
is detemuned from the vehido wdghi, the g r ad i ent a nd as 
accderstioG request- In this case, the gradient in r ri ii rnt 
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resistance in PIG. 19 is evaluated as staled bdow. Processing 
aSia: the evaluation of the gradteal isciCTKat icsistanrr is 
(he same as in HG. 19. Hist, the texopontl vaiiatioa of the 
Qiiottlc valve opening as shown in FIG. 21(a) is mcasarod. 
Subseqttcnlly, the time derivative of the thiotfle valve open- 
ing is obtained as shown in FIG. lUfc). The accelciaiion 
request a ia caltadatcd in accordance with the preset fbnc- 
tional reladomhip of the following equaUon (5X on the basis 
of the throttle valve opening. CTVO) and the time derivative 
diereof: 

BL =«ATVCWAT, TVO, t) (3J 

An example of the obtaiaed result of Cte uicdetation 
request a is tihown in FIG. 21(c). In [Mi manner, the 
pcesence of the auculeiation request a is decided when the 
throttle valve opcaiitg and the di£fe«endaced valtie tixeeof 
have pied^^xnincd values or above. 

The gr»die»l incicinc&t leastaoce AL is catoilfttcd by the 
followng equation (6) on the basis of the vddcle wdgfa w; 
the gradtcat 6 and the decided acceletatioii request o:: 

AL = W-g-im e + W-a (€) 

>^th this cntbodiment, a smooth shift opetBtion with the 
acc^ciBiion request a!»o taken into comidenoioa can be 

As described above. acconUng to die pieaett invottioti, 
the vehicle wogfat is osthnated ftom the drive diftractciistics 
of die aniomobile, the tnitput Lorqoe is esttiaated fiofil the 
%'&p at the tongue convener os from the icvoiutum ^peed of 
die engine and tbe opening of the. dsottie nhre, aitd die 
ninniag load is cstinuitcd iiom the output torque and tibe 
aoctderadon. Tbea. in tbe upshift operaiioB, (be gear shift 
boundary is moved by utilizh^ both the v^(de wei^ and 
the nnudns load, while in die dovrashitf 0|>cntiaa, it is 
moved in considftafioa of only d»e ittitatns Tbos, the 
fud consumption ie enhanced, and the cxaa shift operation 
conformed to the diivc cnxfitions is realized. 

Incidentally, ^though die foRsgoing enOtodlmeocs have 
been deaoibcd as estimating the vdiide ««gte. tbe present 
inventioa is not restricted thereto. Tbe vdticle wdght may 
wt31 be directly measured by a sensor. 

AcooRfing to the present inve&tlcm, a nmimig load is 
estiibBiedl, and a shift opczaaoa confofxtted to a vehide 
and die tuniting load is perfbnned. It is UteteRoB 
possible to provide an automatic transnsissioo contiol sys- 
iaa for an autooiotsle in wfaidi the optimal sbift patton is 
fotmed in conformity with a driving envimmient <siidi as 
driving on a mountain path, or driving witti many pa i ien g ers 
on boaid). dieid>y enhancing tbe drivabiUiy of die araoino- 
bilc, and in wfaidb the fiicl consumption of dtesEOttmiobiie is 
eobenccd more man in tbe prior art when driving on a fiat 
road. 

AldKMgh the invention has been described and iUnstiatsd 
in detail, it is to be cleariy understood th« the same is by 
way of illusti^on and «canq>Ic, and it not to be taken by 
way of iimitation. The spttit and scopt of die piesenl 
invendon aie to be limited only by tbe terms of the sf^>ended 
claims. 

What is dairoed is: 

System for coiarolling sdcction of gear posidon for an 
antomadc transmission of an automobfle cosi^sising: 
wdghi estitnadon means for estimating a total weight of 

said auiomobtle; 
acceleration input meaits for receiving an acceleration 

signal indicative of acceitti^on of said automobile; 
output torque csdmation means for esdmating an output 
torque based on torque characteristics of a drive train of 
said automobfle; 
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nmning load esdmatioa lacans for estimating a imming 
load from the estimaied wdght of ihc antomoWlc the 
accderauoD. and Ujc eainiaied ouqnii torqur, 

mcoKKy means for storing at least two shift sdiedales 
therein; 

a shift schedule variable-control unit wiadx dciennincs a 
shift scbcdttlc of an automatic tiansnassion of said 
drive train daring actual romring of said automoWlc on 
the basis of the estitnaied numirg load, the estimated 
weight of the automobile and die stored shift schednles; 

gear sbift dMcrndnaxiM means for selccdng a gear poM- 
tion of said automatic transmissiwi based on the deter- 
mined sWfi schedule; 

^»*Msran smd ootput torque estimatioa means ^imatcs 
aaid omiHrt based on torqtic ciarartaistics of m 
engine of said drive train wb«i a ralo between aniiquit 
levohitjon speed and an output levolutioo speed of said 
twtpic convener is greater thati a predetwimned value, 
and based on loiquc cliaiactcrisiics of a toatjac con- 
vener of ssdd automadc transmission when said ratio Is 

^ less tban said predetemuDed value. 
. ,2. System for controlling selecdoo of gear position for an 
aatomatic transmiaslon of an aaiomoWle, eon^wlslng: 

wdght cstitnation ineans for csdmatiiig a total wdght of 
said sutomobilc; 

accdciadon input means for recei'OTng an aocdciation 
signal indicaiivc of acceleration of said «iton»obile; 

odtpm torque estimation laeans for estixnadng aa output 
toixpc baaed <Hi wrqiK djaractcristics of a drive win of 
smd amonK^e: 

running load esamatioa tneans for estimating anmning 
load ftom Ibe estimated wdght of the automoKle, the 
actadennion. and the csdmattd outpat totqoe; 

memory «»ans for storing « least two shift sdiednles 
tbeteb; 

a sUftachedalc variaWe-connoI unii «^aci» dctetnaoes a 
rfiift actedoie trf an tHUomiKic tratumission <rf «id 
■ drive train during actual ronoiog <rf said aawmwbOe <a 
ttie basis of tbc cstimatod lumting load, the esotn^ 
wCTghtoftheaoKaaobaeaadtfaesttgedriiiftadicdB lc s ; 

gear siuft determination tneans for selecting a gfi^r 
tion erf sad anKmiaiic traasnriasion based on tbc deter- 
mined slnft schedule; and 
a neural notwnric winch has stored therein values of at 
least a throttle valve ^jcniag and said ecoeie«ifm ot 
the aotomoWlc fiw- learning values of a veiBcile wci^ 
> to the values of at least said dirottle 



valve opening and said acceieratiODs; 
vdwRjn said vdiide wd^t eadmaiiMi means estimacs 
s»d vehidc v«aght by time-seriaairing eadi of at least 
said ihiotde valve opening attd said accelcradon and 
then supplying nesultant time-serial signals » said 
neural network, 

3, An automadc transmlssloo control system fw an auto- 
mobile as defined in daim 2, wherdn said vehicle wd^ 
estim^ion means includes means for supplying saW tin»- 
ceiial sigwas of 8^d throttle valve <^>emng and said acceJ- 
enoion, commencing said ihrotae valve opening has 
exceeded a ecoood prcdciennined value and said accciaa- 
ti«i has also otceeded a dmd prcdciennined valut 

4. Sysaan for controlKng sdection <rfgear posioon for an 
automatic ttansmissioo of an automobile, con^niHng: 

weight estimation means for estimating a total weight of 
said automobile; 
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acceteratioii input means for receiving an accderauon 
signal indicadve of accclciadaii of said sacomobik; 

output torque estimation meam for cstmatting an ou^xit 
tonjue based on torque characteristics of a drive train of 
said automobile; 

ninning load estimation means foe estimating a tunning 
load from the estimated weight of the amoroobile, the 
acceleiation, and the estimated output torque; 

moiKHy means for storing at leaa two tiitfl siAedoles . 
therein; 

a shift schedule vaiiable-oontFol ttnU which dcsermioes a 
eiiift Gdieduk of an autoniatic transmi^on said 
drive train dtaing actual lumiing of said antonx^B oa 
ilie t>aris of the estintated nmning load, the estimated 
weight of Che aitiomot»le and the stcsed ^iift ^hechdes; 

gear shift detemun^oioo meem for sdecting a gear pod- 
tiaa of said aatomalic transniission baxed oa die deterw 
rn^na^ ^uft schedule; 

wfaoein said vehicle w^ght estixnaiioa mesas estimates 
said vehicle 'owighi (rf said automobile in leapoDte to a 
throole valve opening signal and a v^c3e speed »gnal 
in additicm to snd 8ccc3cxatt<n ngnal; and 

wherein said otUpttt torque csdmsiion means estimates 
said ouqmt torque in le^xmse to a rovolotioD speed 
sigoaE of an engine of said driw train aiKt a turbhic 
Aevotutioa speed agnsl of a toique cnnveita- of said 

Syaton for cnmnrilic^ aelection (tf gear poaixi<m for an 
nitoiaatic tnmsnassion <^ an sntomobile, cooqnistng: 
wc^M eatiinaluHi iseBtis fw estimating a total wcigfat of 

fcx reodving aa aocckx^on 




luoinsg h 

load fiom the esdmated w^ht of the amooiotnie, die 
acocicradoo, and the cstlniatsd output torque; 
memoty means for stoiiag at kaH two aiiift aciKdules 

a shift sctiedule vadaUo^ootiol unit widdt detenntoes a 
shift aciiodule of an atitomadc tiansizussion of said 
drive train during actual ninning of said aatonx>bile oa 
the basis tsf the caitnatrid ttmtmig load, the esixmaSBd 
weight of die automobile and die stored si^ s^iedides; 
and 

gear shift detenoiaatioa means for nrlming a gear posi- 
titm of said amonurdc transmission based on the deter- 



said ovspat torque estimatioa means has a first 
mode in vriiich sud output torque is estimated ftom a 
nirlMae levoiulion ^peed of s torque txaveiter of said 
automatic transimssim and a revolmion ^peed of an 
engine of said drive train, and a second mode in \^cfa 
said output torque is estimated from a tbiotde valve 
opening of said eagii» and said revoluiioQ ^lecd of 
said engine. <»e of said first sad second modes being 
selected in response to a ratio between an input and an 
ouqxit revolution speeds of said toique convener of 
said automatic transmission. 
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»4. Method of controlling aolocticm of gear position for 
Butomatic transmission of an automobile having means for 
siodog a plurality of ^ift schedules for said auiomaoc 
iransniission, said method comprising the steps of: 

finrt, calculating »n estimated wdghi of $aid automobile; 
second, determining acceleration of said initomobile; 
third, calculating a val«e for an output torque of said 
tcansmission based on torque charact«istic8 of a drive 
train of said tuJtoraobilc and generating an output 

torque signal indicative of said output torque value: 
fouitii, cstiniatiog a ruimiag load of ssid autontoinlc based 
on said cstliiaated weight of said automobile, the accel- 
eration, and flje output torque signal; 
fifth, selecting a shift sdjcdulc &om among a plurality of 
siuft schedules stored in said means for storing, bcutcd 
on the estimated lumLtng load aiui the estioiaied wdsht 
of the automobile; aa& 

siAth. selecting a gear posidon of Baid aolomaUc uans- 
inlssion based on the selected sWlt schedule; 

wherein said third stqj comprises caloiladng sad output 
toitjne based on torque characteristics of an engine of 
said drive tcain when a ratio between an input revolu- 
tion speed and an ouqnit revolution speed of a torque 
convener of said automatic transmission is greatix liian 
a piedetennined value, and calculating said output 
toique baaed on torque chaiactetisdcs of said torque 
e^vcner of said automadc transmission »^cn said 

/ratio is less than said predctennincd value 
i/7. Method of coniiolliitg adection of gear position for 
automatic cansmission of an automobile having means for 
siodng a plurali^ of shift sdiedulcs for said automatic 
transmlESioa. said naeduxl con^Jfising the 8tq>s ot 

first, calculating an estimated w»gfat of said automc^ile; 

second, dctenniiiiiig aocdemioQ of said auiomc^Hlc; 

thiid, calculating a value for an output torque of said 
transmisdcm based tsa toique disiBCteiisdcs of a drive 
train of said automobile and geoecating an output 
toique signal uuHcative of said output torque value; 

fourth, estimating a running load of said automobile bssed 
on said estimated weight of s^ amomobilc, die acocl- 
crauon, and the output loiqac signal; 

fifth, selecting a shift sdiedule ftom among a jriuraHty of 
shift sdiedules ctored in said means for storing, based 
on the estimated tuaning load and the estimated weight 
of the automobolc; and 

sixth, selecting a gear position of said automatic tians- 
misMon based on the selected shift schedule; 

whcidn said tiiird step compiiscs calculating said output 
torqne based on at least torque characterisdcs of a 
torque converter of said automaUc transmission. Mid 
torque characteristics of an engine of said drive train; 

wherein said third step comprises calculuing said output 
torque based on said torque characteristics of the 
citgine of said drive train when a ratio between an input 
revoluticHi speed and an output revolution speed of said 
tortjue converter of said automatic transmission is 
greater than a picdoterarincd vaUie, and calcularing said 
output torque based on said toique cbaractcastics of 
said torque converter of said automatic transmission 
when said ratio is less than said predetennincd value. 
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-J 8. Control system for an automatic transmission with torque 



converter comprisincf: 



first input torque estimating unit for estimating an 
input -torque of said automatic transmission using an engine 
torque characteristic- 
second input torque estimating unit for estimating an 
input-torque of said automatic transmission using a torque- 
converter characteristic ,- 

deviation calculating unit for calculating a deviation 
of said first input -torque and said second input -torque; 

correcting unit for correcting said first input torque 
using said deviation torque; 

control unit for controlling said automatic 
transmission according to said correction first input t orque. 

9. Control system for an automatic transmission with torque 
converter as defined in claim 8 wherein 

output torque estimating unit for estimating an output 
torque of said automatic transmission using said correcting first 
input torque and a transmission ratio. 
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10. Control system for an automatic transmission with 
torq-ge converter as defined in claim 9 wherein 

acceleration estimating unit for estimating a vehicle 
acceleration; 



flat road running load estimating unit for estimating 
a flat road running load using a vehicle speed, said acceleration 
and said output torque. 

11. Control system for an automatic transmission with 
torque converter as defined in claim 10 wherein 

transmission ratio control unit for controlling a 
transmission ratio of a vehicle according to said flat road 
running load. 
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157] ABSTRACT 
An aatoautfic uansnnsdon control system f« an mvm»- 
bflo. comprising a vehicle weight csteaiion umt which 
esttotttes a vcfaide -(waght of the aatoffloWlc a toiquc 
estimauoa tadl yvticb csdmates an ouiput totqac an accel- 
eration input unit wbich accepts an accefaalion Mgnal; a 
load eotimatioo unit ai«> efliniflies a ninrfng load 
from the estimated vehide wdght the estinjated output 
toigae and the accepted accelcradon; a nwnwiy which sto^ 
a rfuralily of shift schedules Iberein; and a gear positioQ 
d«tenanatioii imit a«) in-dndes the menK^ 
wtedi selecti CMC of ti» shift schedules in accordance wiOi 
the vdnde wei^ and the eatixnatcd laoniiig load, so as to 
detcn^aae a gc« position of an autoinatic ti^t«^^^ 
ifae aiaomt^ in coofonmty wi* the selected shift 
nle. An exact abift opaawm confwracd to the vehicle 
wd^t and Hoe nasmng load can be perfoin»ed, and an 
enhanced fud conamqwoB can be attained. 
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We verily believe that, as provided in 37 C.F.R. § 1.175, 
the original U.S. Patent No. 5,510,982 is partly inoperative 
because we claimed less than we had a right to claim in che 
patent, as indicated in particular by the scope of the additional 
broader claims being submitted herewith as Claims 8, 9, 10 and 
11. The assignee of this patent recently discovered the error 
and the need for broadened claim coverage upon reviewing zhe 
patent . 

All errors being corrected in this reissue application up 
to the time of filing of this Declaration arose without deceptive 
intent on the part of the Applicant. 

We offer to surrender the original patent and/or provide an 
appropriate affidavit or declaration in the event the same is 
lost, upon the indication of allowability of the reissue patent 
application . 

We hereby state that we have reviewed and understand "he 
contents of the above- identified Specification, including zhe 
Claims, as amended by any amendment referred to above. We 
acknowledge the duty to disclose information which is material 
to the examination of this application in accordance with Tide 
37, Code of Federal Regulations, § 1.56 (a). 

We hereby claim foreign priority benefits under Title 35, 
United States Code §119 of any foreign application (s) for patent 
or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's 
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certificate having a filing date before that of the application 
on which priority is claimed: 

Prior Foreign Application (s) Priority Claimed 

3-319205 Japan 03 December 1991 Yes 

(Number) (Country) (Day/Month/Year) 



(Number) (Country) (Day/Month/Year) 

We hereby claim the benefit under Title 35, United States 
Code, § 120 of any United States application (s) listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35, United States Code, §112, we acknowledge the duty to 
disclose material information as defined in Title 37, Code of 
Federal Regulations, § 1.56 (a) which occurred between the filing 
date of the prior application and the national or PCT 
international filing date of this application: 



07/985, 199 December 3 , 1992 U.S.P. 5,510,982 

(Application (Filing Date) for which this is 

Serial No.) reissue appln. 

(patented 4/23/96) . 

We hereby appoint as principal attorneys : 

Martin Fleit, Reg. No. 16,900; Herbert I. Cantor, Reg. No. 
24,392; James F. McKeown, Reg. No. 25,406; Donald D. Evenson, 
Reg. No. 26,160; Joseph D. Evans, Reg. No. 26,269; Gary R. 
Edwards, Reg. No. 31,824; Jeffrey D. Sanok, Reg. No. 32,169; 
Richard R. Diefendorf , Reg. No. 32,390; and Paul A. Schnose, Reg. 
No. 39,361, to prosecute and transact all business in the Patent 
and Trademark Office connected with this application and any 
related United States and international applications. Please 
direct all communications to: 

Evenson, McKeown, Edwards & Lenahan 
1200 G Street, N.W. , Suite 700 
Washington, D.C. 20005 
Telephone: (202) 628-8800 
Facsimile: (202) 628-8844 
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We hereby declare that all statements made herein of our own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under §1001 of Title 18 of the United 
States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon . 



INVENTOR: 

Citizenship : 

Postal Address/Residence : 
June 5, 1998 



Hiroshi OHNISHI 



Signature of 1^*^ inventor 



INVENTOR: 

Citizenship : 

Postal Address/Residence: 



June 11,1998 



Kouji KITANO 
Japanese 



signature of 2"'* inventor 



INVENTOR: 

Citizenship: 

Postal Address/Residence: 

June 5. 1998 



INVENTOR: 



June 16. 1998 



Mitsuo KAYANO 
Japanese 
1 



^nve 



Nobuo KURIHARA 
Japanese 



Signature of 4*^^ inventor 
ASSIGNEE'S CONSENT 



Hitachi, Ltd., Japan, assignee of the entire right, title and interest 
in and to U.S. Letters Patent No. 5,510,982, hereby assents to the filing of 
the attached application for reissue of said patent in accordance with 37 
C.F.R. §1.172. 



June 24, 1998 



Hi\lib\docs\381TO\41092RE\3C8276.WPD 




KatSTiO OGAWA, Pafc^t Attorney 
Director & General manager, 
Intellectual Property Office 
(Authorized Signing Officer) 



